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Abstract of JP91 20028 

PROBLEM TO BE SOLVED: To obtain a zoom 
lens which is small in size and is well corrected in 
chromatic aberration as a zoom lens for compact 
camera having a variable magnification ratio of 
about 4. 

SOLUTION: This zoom lens has at least three 
lens groups including, in order from an object 
side, a first lens group 1 G having positive 
refracting power, a second lens group 2G having 
positive refracting power and a third lens group 
3G having negative refracting power. All of these 
three lens groups move to the object side at the 
time of zooming from a short focal length side to 
a long focal length side. The first lens group 1G is 
composed, in order from the object side, three 
elements; a negative first lens, a positive second 
lens and a positive third lens and satisfies the 
following conditional equations I to IV. (I) 4.3<m3 
T<6. (II) 1.7<fT/f1 G<3. (Ill)31<&nu 1 <55, (IV) 
0<&nu 2 -&nu 1 <30, where m3 T is the 
transverse magnification of the third lens group at 
the long focal length end; fT is the focal length of 
the entire system at the long focal length end; f1 
G is the focal length of the first lens groups; &nu 
1 is the Abbe number of the negative first lens in 
the first lens group; &nu 2 is the Abbe number of 
the positive second lens in the first lens group. 
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[SW] S:^Jt*^'4<gB!rf^co3y/N-^ ^;!&p<7fflX- 
t^himz. ncomiuyx. iE^m2uyx&x/]E(nm 

(1) 4. 3<m3T<6 (2) 1. 7<fT /fifiO 
(3) SKf, <55 (4) 0<*^2 -i/, <30(B 
mat :^m)mi&mzt5lf^m3l^yXm<^m^ 

ofttfo^i i^i^XiOT v^ii, f2 •.mii'yxKi^^co 
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ii^yxmt. jE«o>N-v-$r^-ri.ig2uyxsft , n 

<oy?t7 - S-:t"r S H 3 y XSf k eOi!'^^: < ^: 1 3 o«0 U 

mi^yxmt. !Bj*ii*»^>)«t=. n<r>mi\yyx. je 

(^m2\^yXRr/]E<^m3uyxcr)3^i3^i^mm.^ti. 
TIEcO^f^^ ( 1 ) ^i^L (4 ) S-M&-rSC:k 

(1) 4. 3<m3i<6 

(2) 1. 7<f T /f iG<3 

(3) 3 Ki^i <55 

(4) 0<i'2 -i'l <30 
fit, 

mai : ^mmm.mztnf^m3uyxm<r>miBm. 

f ,0 : mi UyXffifcom^Hi, 

-.m 1 yxm'pconcom 11- yx<^)Ty^m. 

: m U >'Xfp"4'<7)iE<7)Sg 2 U yX<r>T y . 

[W*iB2 ] if ^jg 1 t^fcv^T, tis^ses: ( 5 ) ^ 
it^-r -Sffi^igx-Aix yx. 

( 5) -0. 5<f« /f i2<0 

fit, 

f j2 : 111 UyXef^iiOlSl s |g2L->-X<?5^Bfc^^ 

Si. 

[W5R3I3] W^lil*A^{±2lCi3V^T, mil-yX 

gP4'<59m 1 V yx&x/m 2 yxt^s&^ituyxx'h h 

«^1gX-AVyX, 

[11^114 ] if ^Ji 1 tCfcV^T . Tia^fl^s^ ( 6 ) . 

(7) ^m^'thzh^^h'fhm^x-j^vy 

X. 

(6) 3. 5<fi /f2o<5. 0 

(7) 0. 05<SdjG/fT <0. 1 
fit. 

f 2c : IIS2U>'XP«omjSiSEffi, 

zd2G : %2\^yx'ucr>%\-mi't:>mm^<r>w^, 
tif^Ji5] if^4tcJou-r, iEcom2^yxp 

^VyXk , :^f<si: tTiEcO/^'7-*^4Mr&-e:U 

yX(r>'yts:< i: t> 2fflc0iA^-li:L-yX5:^rt. A-oClO 

2ffl<oiiS^vyxti-f-n.'e-'ix. ftw-yxtjEP-yxo 

IJi-&ii:WyXA»<J,^r'3. Tie^^ (8) ^rv^t (1 

0) ^^;g.-rsi«^§x-Ai/>'X. 

(8) 8<fl / I fjGn I <i 1 

(9) f2„.N>l^2„-P 

(10) «'2»-N<«^2p-P 
fit. 



f2G„ •.^7,vyX'!S^^<n%<r>fV7-^^h^'^\^ 

yxcomj^Mm. 

t/2„-„ : m2UyX|¥4'<omco>'\-V-i£:*-ri>aS^U 
yX<^n. \y yXcf)T >y '^a, 

*/2„-p : ^2U'yXSf4>(7):ft<o-'N-"7-2:^rrS!i!i-&ifW 
yXtOIEU yXOT y 'vSc, 

I/2P-N : IS2^->'X|¥«tlOJEO^^•V-^:^■ri.ll5-^^' 
>'XeDm U yX<7)T y . 

uif-t : S2UyX1l¥rtii7)]EcO."5V-5:qrr«.K-&*^ 
yXcoiEU- yxayr v ^W.. 
[W*^6 1 fg^ 1 tC*j(r^T. «com3 UyXI¥ 

fiS^-fr^yXfciSr^tt, ^tfOlA^i+b-yXJi, mu-vX 
>L-ii.VyX<m^^\.yXt,^hti:'0 . TiS^f^^ 
(11). (12) SrJS^-r^ft^^X-AUyX. 

(11) 5<fx / I fsG l<8. 5 (f3G<0) 

(12) f3N>t'3P 
fit, 

fsG :m3L'yXafco^|;S8Bii, 

t/3N :SS31^yXSf4'<7)ft5-^l'>'X(7)S^>'Xtf07'-y 

i>3P : m3P>'XP4««0ft!i-^V'yXi0IEU'>'X<i9r-v 

'^^^ 

CiW<il7 ] mW-m)^ owe, iEc^VN--?-?:*^-!.^ 
ipyXSt, iEfc^N-y-S:*-rsm2U-yXPi:, ^ 
£7)>'\"7-2r^-ri.|g3 ^>'X|¥i:0^i'^^< 1 1, 3oc7)V 
yXJ^&fi;c, SM^II!l*>^>:R^^fflI^X- 5 y^'-^-i, 
C:iX/c><03o<0^yXffif*H^-^t!Bj#fflijA^S!i 
■^■SX-A U-yXlCfe V-^T , 

lEOm 1 1^ yXimt , ii'-^ < 1 1 1 ffic^ftS-^-fr >-X2r 
*t, 

iEi0^2 U-y^qffJi, ^i'-^< i: i> 2iScoft!i^-frUyX5: 

*t, 

^^i: tT, 'yt{:<)Li:,3mm-^^vyx^^\^, 
i!>r>. Tie^^ ( 1 ) ^^^-thm^X-JxVy 
X. 

(1)4. 3<m3T<6 

[tB««8] fflf^7tC*il^T. Ti^f^^ (17) 
StjU^-T S «gX- AW yX. 
(17) 60<t/' 3„ 

fat, 

3N : ||3UyXP*<7)ftV'yXor-y'^ia. 

i]yyxut. jEi,zy'^v-i^-t&m2uyxmt, n 
yxmimt, mmAmi}^h^m^m'\x-iy'^^i 

t^. :iixh<D3-:><DUyXmi}i\'^-mij^WW^3mi 
-fSX—AI^yXtCfeV^T , 

JE<7)m 1 WyXiafJi, iJ'-^:< k t IffiOlA^-lf-UyXSr 
Wt, 



(3) 
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( 1 ) iSrMja-rsiSSifgx-Auyx. 

(1)4. 3<m3T<6 
1000 13 

XICIHIL, 1tlC4fg^«7)^^fgit (X-AJt) ?:l^*>^r 
*5<^'jNST-feIRIi*«A»tcaiESiX5tX-jU U y XtcP 

[0002] 

[«e3Ret«at^Sa)^i3 til!*, 3W^^ h;;&^9fflX- 

o-ct. *ajsaAmiatc^-i.^ga^2-73 2 1 1-^ 
/•Co ^fgit*<3fg$)i>i^{i4fgs^(cs-rs, iijiev^ 

S1Slt<7)X-A^'>-X*<g^l<$^^TV^i>*^ C:(7)J;o^ 

J: o M< ■rs^< /J^^tf -5 i: , mtzMM^smm t ft 

[0003] 

A^^^SEMJ^T'AiffcffliE^ix/viX-AUyX&^a 
[0004] 

Kommizxit, ^i^mi^e>mi,z. iEo>'N*y-S:*-r 

hf^ix^yxmt. iEWN'v-5rWt--&m2U>'Xli¥ 

y-thti. z.t\.h3-:><nv vxmm^-nx t ^wm^ 
^mthx-j^\yyx\,zi6\^x. f^\\^yy<m\i. 

Sfiomiuvx, iE<oig2u>'Xat^iE<o 
m3i'yx-<o3<ic*>'^iSRe$fx. »:co^ft3t 

(1) sSrV^L (4) S:}ifi-ri.C:i:S:!^S[i:-r«.. 
< 1 > 4. 3<m3T<6 
<2) 1. 7<fr /fifl<3 

(3) 3 Ki/i <55 

(4) 0<i/2 -»/, <30 

ma I : ft^l^Sli®Cii(t&IS3 ^>'XPW«tf&*. 



f,o :SSl^VXgfcO^|.*M, 

i/j :^iuyxm^<n%<n^ivyX(r>Ty^W. 
Ui .mil' yxm'^coiE<r>m 2 u yx<r>T y ^St, 

[0005] *f|B«c7)X-Auyx{i, $ /btc<J:o^ 

(5) -0. 5<f„ /f ,2<0 

fw ■.m^jnssmmiztoif^-k^coMjmm, 

f,j :miW'>'XSf'=t'«omi, m2\yyx<7i^mmssse. 

X'hh. ±fz.miu yXU'^cnW. 1 u v-xwig 2 u 
yX{i:a!i-&-ifuyXi:-ri.c:i:**»t 
[0006] ^mR<7iX-M.uyX{±^ ^(,z^ ^A(rm\r 

5*: (6). (7) ^)1§J£-r§C-k*WiL.V^. 

(6) 3. 5<fi /f 2G<5. 0 

(7) 0. 05<Zd2e/fT <0. 1 

fzo--m2uyxw^cr)^mt, 

z d 2 a : n 2 u yxm(7)m 1 ffl*» ^immM<r>mm. 

[00 07] Cico^ffj^: (6) , ( 7 ) ?r}i£-r'5.iE<7) 
^2^>'XPJi. X*)M:i^mzli. iHlfrfflOiOJlt^, ^ 
\^X%<7inv-i^^h^^^vyXt , U 
TiE^0v^•'7-$•*•tl.ftS^•ti:^'>•Xc0ii'-^< 1 1 2»<7> 
aS^l^yXSr^t. 3&»o^(02ffloa!i-^U'yX{i-?- 
fL-fix. ft^>'Xi:iEU->'X<Oft!i-g-li-VyX*>/?,^i:0, 
<5:<7)^ff^ ( 8 > ^rv^ U (1 0 ) ^M^f S Ztt/'Uft 

(8) 8<fl /I f 2Gn Kl 1 

( 9 ) t/i„.^>Ui„.f 

(10) f 2p-M<>'2»-P 

fjGn :m2uyx^xpcon(^^^^-im-r?>i&^u 

yxco^m^. 

*/2„.N : m2PyX|¥4'<7)ftW?'7-2-^t-SIi!i-^-ti-U 
yXcT):^ U yX(OT «y '<>|gC, 

«/2„.p : |l2U->'X^4iom<7)>'N'V-S:^-rSliS-&*U' 
yXiOIEU yXcOT >y '^St, 

»/2»-N : t^2V-yXm'^cr,jEcr>/^^-i^-thM-^'tU 

yx<n% u yx<r>T >y '<.S: . 

t>2p-p : ll2l'yX|¥4'<7)lE<7)y^y-S:*-rSft!i-^U 

yXtfOiEw y x<^r y '^S:. 

[0008] Jts^HBcoX-Al^vXHtJViT . :tcoiS3 

uyxmi^i. mw^xnmi^. JEi'yxt^ ncoj^"?- 
i:^^?>9&^uyXbi:^L. C:«0BA-^U>'X{4, 
M.uyxtiEuyx<r>fi&^ituyXi}^(>^r) , <>: 
^Sfef^sC (11), (12) i:m&ti>^tifim L 



(4) 
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<1 1) 5<fj /\ fscKS. 5 (f36<0) 

(12) l/3N>«^3p 
fit. 

[0009] :¥m^<r>X-J^ U ^-Xti, -etO^ 2 «®« 

(ci •& i: . iB5f*c(l3J: OWtc. iEtfO^'NV-Sr^-TI.IS 1 V 
yxmh. iEtc^N-V-$r*^S^2L-yXPi:. ftco/t 

^ix^>cr)3otouyxp*iv^-mt!|^#:ll^i!rr 

^X-Al^yXtCfeV^-C, jEcOlgll^yXPti. ii'-^< 
i: 1 1 fflc^ftS^-tf U-yXSrW iE<^m 2 X^yX^M. 

'y^j:<ti,2^<n^-^^vyX^-^\^. ^fcUT, ^- 

( 1 ) ^m'^'th^b^^b UTV^I,. 
(1)4. 3<ni3r<6 

:i(0W.2cr)mmX'\.i. §^>tC, <?:i7)^ff^ ( l 7) trjfl 
(17) 60<t/" 3N 

^'• 3„ : |^3UyX^4>«Ol^Bi5^muyX<:OT>y'<. 

[00 10] :^^m<7)x-j^uyxii^ ^(omscomm 

t i S t . IfjftlMJ; OiRt-. iEo>N-v-$r*-tS|g 1 
yXPfc. iEtC''N'v-5r#'tS^2i^yXSft. ftco/N- 
•7-$r^-ri.lg3 l^yXift cJDii'^:5r< i: t 3-:5<?)^yX 
lPfSrfii;c, 5SM;Sji|A.<^;S^,,i[(iKX-Sy;5^-r«.t 

^ft^>«030<?)U>'XS3&«V^i^t!K5f«i!l^«rr 
SX-AU>-Xlc*5V>-C, iEcomiUyXI¥{J, ij'-:3:< 
i: 1 1 mcoa^-tuyx^^v. lL(nm2\^yxm\t. 
iJ'-'5:< tt2ffl«!Ui^^yX$-*L. ft«||3U>X 
Pti. ^^^< IfflOftS-^-lirl^yXSr^SL. :^^tL 

ii'-'5r< t t>4fflc7)ft!i^uyX£iS-r&^i;2:1^ 

tLx\^h. ^<7)®3co®«-e{d. ±isi:i5)t^ff3t: 

(1) ^??l.£^Sii:3!)»»iH,^. 
(1)4. 3<m3i<6 
[00 11] 

{?&R<rmmmmi ^wmx-M.vyxki. ^wm 

$-/h?<-rS7trtT-$)&. :^^mi. ^<7)iE, IE. ftO 
smSfiictcfcv^-C. #fc:-5-<^mi^yXPS-. ft. IE. 



iEc03t)i<^^yX*»/i,t8dcUit. -ecoaiJi:. ^IRII?: 
ffliE-r4i:|n|B#tc. ISlu-:^Xgftc. «e*£0^:c7):J'>f7- 
<^X-i» u y Xfc it^X imm± & V ^iE<^>' N-v- SrJ^Tt 

[0012] ( 1 ) ti. :S^.SgSf4StCi3ttl.m 

cois 3 P yxmcomimizmi-t ^n-xh o . 4 f^ms 

*>SV^{44 f&e«Si^lSS!<g<^X-AW yX?:»4^c«) 

m<7)mmm^t^^m-hiziim2 vyxmRx/msuy 

xm<^m}&¥:k^<^*), /jNS-(fc*«*fi!t-C§'5:<r-.. ± 

Rg^Mx h t . fttfOII 3 u yXSftfoyN-v-d^jS:^ t ^ 
0 . ^iStwff^ JR^c7)^W:^# < . t.tzW, 3 P yx^ 

ffimmfimm^-th . $ <?> t^iEoii 2 u yxsf<7)>' n--?- 

-fkLTL^a. ^yx:B«<^igii-ft(i. iSf^mnicis 
^^itiiz^<l.XLlLo. 
[00 13] ^^(2) {4. f^i\yyxm<r)m!^^ 

(^zm-th^^X'hh, ^ft^ (2) <0TI5BSr®i.?.t. 

mi ^yxsf£7)>'^•'7-*5Ja/^i:^:0. #uyxp<o^as 

fi*«:*:S < ^r-p-C 3 . m=. «m^(ffl-C<?)U yx± 

ii^ffliEL#ii^v\ ^^swtcti:. mMM^mmxu. 

[00 14] ^ff^ (3) ai^ (4) »4. miuyx^ 

f^<^&mmmmzm^ ^^Prx$)^. miu yxma . 

^ftttT. IE<7)>'NV-^l^fowyXSf-C^>l.. 
(4. nuyXiz^flriK, ( 3 ) c^TI®mT01«^^«t;<r7X 
iEl'yXt^fR^fii^^xSrfflV^T. ^Ib-yX 

4fSgJKJ)Si^{4'eitlJUi;^§< LJ:9t-^St. 

^ismmx'umL^iEii^-fLL. ^^jmrnrnx-n^ 

^yXf55:/h$ <-rS^ci6. ^ff^ ( 2 ) coj; 3 l^iHsf* 

wc^v^mi^yxj-iEffiL. -5-o±-c. (3) t3 
x-cm 1 1^ y >qsf 4"<oft w y x^ L7t . 

[ 0 0 1 5 ] ^io. 1 V-yXPp^f ^MJRm. 
H^-iO^iftlffllE-rStctS, iXcomf^^ (13). 

(14) s:3}£-ri. J: die. m<omi uyx^zmmmm 

^yX. jEom2WyXtcffiJffiiff^^9XS:fiEffl-t6<7> 

(13) 1 . 7<n, 

(14) 0. 1 5<n, -ut 

n I : m 1 W yXPtt'iTJmiOlg 1 U y X<0® t»f* . 
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[0016] ( 3 ) <r>-Tmi:mt. ikn-^ ( 4 ) 

fJfc^O, 'e«0iRllfi*<J9::';-rS. iSt::. (3) 
<r>±mimx.. (4) c7)TRSSrilxSt. miw 

[0017] *?&Hgcoll 1 \^ >Xmi. t-C iEco 

jftcTJU-v-Xlci^i-tH J: v^. -r^r*>-fe. mi 

^3uyxm<7)m^m:k-r^. Vi^x. miuyxt^ 
2 U'VX<^-^jRM^JEBi ( f 12 ) «i^<om<OA-r7-S- 

II 1 U yXt ^21- >'X««<0^fiey>-'7-{i:^fr5e 

(5) ^mR.-tht^\\ 

[00 18] t^£h-h. <5) {i. m\^yxm 

^<r>^i\^yxtm2 \^yX(r)^'^j^v-\,zmti>^n- 
rS)^. ( 5) <OTRRS:®;tSi:Vva«Ifcti. f 

ll3L'yXcOiE60>'N-V-$:^<-ri.i2^*^'±ts ^ 
COM*. Sfl*Hi'll^^rif«A^lltcJ:-l.tt«^Mk*«:^t:^r 

KL. ^:tr7Xi^^iaiRII*««Et§*i5:V%, 

[00 19] s/c. mii^yxm<n^i uyxcr>mim 

nj^MM. MftlRm«^ffiiE*i«^i:^»), H^-o. mil' 
yXSfiO@S:/jNS<1-Si:V^d J: O-JiSWiSCl 
tA^T^I.. mil'yXfP<7)ei,^S(l!lc7)ffi$- 
flffii:t-4c:i:*i-C'tl>«0T\ u >-XiO«|«6<)^:«1^«| 

mmm<7:>miuyxmtm2uyxm<om^i:m<x' 
[ 0 0 2 0 ] ^ 1 uyx<Dm 1 m(7)^m^ii. <X(o^ 

(1 5) -1. 5<r, /f« <-0. 5 

r, :miU>'X(7)min<Oft^^. 

T'*^. ^f¥^ (15) coTHi^^i-Si:. IISXttA^^ 

<^*)i-^'X±^</)tS)^i)^+^m^T^^^\ IMim 



[002 1 ] mi V'yxmeomi \^yxtm2\yyx 

HJC J: ^tt«^^tSrRS±-r •& Cl i: *>'r § S i: 3 Us^ 
[002 2] ( 6) ti. m2^yX^cOA-'7-2r 

^ff^ ( 6 ) (^-rmimtht. 

m2l^>'Xgfc7)A-V-*>'^<^r03S#'> m3^>'X|¥tc 

^{7)^2 U-yXPco^KSA^i^^ <=5r^T , 9>M^m& 
Sfg-C"«U'yX^:R*i:*:#<^oTL4d. iBBSrms 

fc, 'm2vyxm<r>nv-fm:^^x . f^2uyXUX' 

y ^ y t-/!Xim<'^*)j&^'X . ^3\^yxm<7Mifi 

^^Ktc-yXL^O, 

[0023] ^f^st ( 7 ) (i. m 2\yyxm<^m.^i.zm 

•Thm-X'hh. (7) OTRSSrftSiSi:. ^2 

[0024] ^W^COX-M. V y XcOjEcom 2 V XP 

yX«Oi!^^:< 1 1 2ffl<0ft!i-&1*:UyX^*-^i,^:i:*<» 
n) Sf. iEW-yX (2Gp) Sft-r^.ClhtCJ:'?. ^21^ 

wm^<r»<^ v^y ^-t]x^mm.\,z-th:Lt ifx'% h . 
2Gnirc'{i, (8) ^m^-th^^v-i^^^z 

ttmiL\>\ ^frs^ (8) c7)TIS2:®;i.&i:. 2Gnif 

co^-^v-tm-t^x . msuyxmizxms^mKon 

=5rO-r#^'T, IS3U>-XSfco@Ai^^#<^'3TU*a. 

tz. ^Mj^mmmx'it. m±-&mmx/yyx(7)mau 

[002 5] 2GpSf{i, 2GnSfr-^1-.S^ffiJRIIfi.t/ 

(inm-c^^-th&m. ^i.zm}L-&m^mL-fhtztf> 

2GnP7t'(tT*^< . 2Cp»tJl!r^U>'X*>A>«!Jig 
[00 261 (9) at/ ( 1 0) <i, m2PyX 
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ss2v-yxsp4'0!fe«t{iitc{asf 

oaS^-yrW^-XSPti. (9) (ca^-Tidtc, ft<7> 
N-y -<50iE u vxtctiiS^^ ?y 5 j^. ^ ffl i ft >- XT' 
^!toft!i-^af{i, ^frili (10) tc^^-fidtc. 

-S:ftffl$-tirSiEuyxt=«4j>ist;y9xs-fflv^-c. is^a- 

t5t;9"9Xc7)ft^yXT"feiRllcOffljES:fi^a t J;V>. U-y 
X$-fi!i-&-ti:&fli^$-t«>vIitcJ:0. ±^«OJ:otc, €i 

[0 0 2 7} $^>tC, lg2^>'XSfi7)2Gnff{i, fii,!!^ 

■(+l>v:i:tci'5, 2 GnPiO u >'X^gSr/J^ S < "T -I. t 

•C^^. $^>IC, ^c02GnP{i<J:c0^fr^ ( 1 6) 

< 1 6) -KrjGni/fH <-0. 25 
fit. 

rjGn, :||2^>'XI¥Ofit!|y<Jffl!c^aoft^¥@. 

[0028] ikW^ (16) c^TRS^MX-S t . ^«Ctt 
A^IK. 2GnSf£0gSr/h$<T^^<-^. ±EB$r^;iS 

t . %^mm< . 2Qpm<r>m'^±% < =5:1. 1 1 1 
T«3^yxgf (rni^yxp) -c-Hi-tsr^xiOMia 

[ 0 0 2 9 ] ^lifeBJOX-AkyXiOMi^lS 3 V 

O/N'V~«rim.iEft<0ft!r&-li:PyX*»^>=5r&C: fc 3&*» 

[0030] ( 1 1 ) {i. n.\^yxmt Lr<r)m 

im^m^mm±^miz^e>^^^fmi,zmtr>-:>, t 
fz. nuyxi^(7i^mA^mmzimL^-:>»mB&m 

ix-yXffipi7)ft60>'N-v-*iS§v%t. msm<^i\m^iiilf 

SEMSST-<0yN'-y^'7*-*X*<^<>5:»5-rrT, M-Uy 
X|¥«0^yX@*i;>ci<^S. ;Rm;i^S!MST<0 
^yX^:^*«ft<^:»)s /J^-fkc^BWtCR-ri.. i^ci 
IS$-*Si.St. l^3^yX|¥<7)ft(^y^«7-*^<:5r')® 
X-s.yyizfSkLX(omm^i)^:k^<^d:i>, 

5ryN'7 J: < miE-t^coTlfimmiz^^t . 
[003 1] ^fl^^ ( 12) ti. l?3P>'XP<^feiRS 



0. ii(Dm\H<7)^fR^WiJE<r)fziif>i,z, ftWN'v-S-Wt- 
i.li!r^^>XSrffiS-rSJ:t*WLV^. CK^IA^ 
UyX*«5S>->m^''<'7-Sr*-r5C0T, (12) 
ft!i-^-ti-<^ftuyX$-<&9-S4^^Xfc 
L.TftO^N"7-§rafflL, Zcon.l'yXI,zmiitm:^^X 
*>h^^hiEUyXi:SA^^hZtiZ^OnuyXX'%^ 

^feiRHi: ftM^SEMiaiOilLhfeiRi^i; SrvN'^ yx J: < 

[0032] SS3 IxyXpii, ^NftS-^u-^x** 

( 1 7 ) Sr«i&-r& J: a'3rffi^)-iJc;tf7X2:figao*< 

(17) eo<u' 3„ 

t/' 3N :^3i^yxm'pc^0SA^-^ni^yx<7)T-/^ 
[0033] jiiT, mi^ffj^j:^mmmmz-:>\^x:^^m 

^mmt^, 155rV^t6<O^TO^iSWcfeV^T. 

S^I^Srl/^-Xmti, !H!)^*:ra*^^)ilKC, jEO^n- V-«m 1 
l^yXSflG, jE<!0>N-'7-c7)|g2^yXfp2G. ^S, 
ftcr)>'N'V-<om3UyXP3G*»f>:S:-:)TV^I,, 

tt. m2uyxm2Gt-mz^mi-^. ^ii^yxm 

yX, jEU->X. St>'iEU>-X*^4>^r'9, !t*lf*:lilcO* P 
yX!:jEPyX{±|£D-^*>$nTV%S. m2UyXp2 

G{±, ±x(r)mm^zi5\^x. 'mim*^h\mz. ^(Df^ 
niLco^^'tvyx^ ■miLvyx-b>t^i'j:->x\^h> m 

3 yxm 3 G(i , HM^J 1 ^ L 3 X'li , !f?!lf*:(ai J: 0 
miz. jEUyXt. Mc0/^V~ir^-t^niEc09&^\y 

yxi)>h^j:<o. mmmA^j:\,M,ex'i,±, lEi^yxtnu 

yXi)>(:,^j:->X\>^h. 

[0034] mmm y\mnt. ^^m<n>-m^mx- 
j^vyx(r>^i(r>mmm<^\yyxmm^i^L. 02. 
03, mAii^ix^ii. mMj^mSi. ^m^^^sm. 
^mjmmmz^i.'fhm^mxh h . 

[0035] Z.(ri%'m\ 1 <r>\^yxih<r>m^^mrr- 
iES^, digs, g|a, C«|, -f^t-filoat^KCtitt 

[0036] m^xx^mm^. F„o «F-^W<-, f <4 
ijT^^m-. Rtiffl^^, Diiuyxmtfzituyx 

[0037] 



(7) 



!»^9-l 2 00 28 



[^1 ] 



Fno=1:4. 5-9.3-12.5 
f=39.30-103.99-155.O3 
W=28.1-11.5-7.8 
f8=9. 48-51. 20-80. 97 



B No. 


R 


d 


Nd 




1 


-33.250 


1.50 


1.74320 


49.3 


2 


51.818 


4.45 


1.48749 


70.2 


3 


-24.388 


0.10 






4 • 


31.558 


2.75 


1.48749 


70.2 


5 


-615.329 


3.78-20.36-26.15 






6 


-15.318 


1.50 


1.83481 


42.7 


7 


15.615 


2.89 


1.84666 


23.8 


8 


110. 104 


0. 10 






9 


21.365 


2.60 


1.84666 


23.8 


10 


13.064 


2.58 


1.60311 


60.7 


11 


-44.360 


0.10 






12 


68.934 


2.73 


1.58913 


61.2 


13 * 


-18. 182 


1.00 








00 


16.14-5.27-2.30 






14 * 


-51.265 


2.06 


1.58547 


29.9 


15 


-27.117 


5.30 






16 


-13.550 


1.50 


1.80400 


46.6 


17 


62.887 


2.38 


1.80518 


25.4 


18 


-273.833 









x=ChV{l+[l-(l+K)C2h2)'^2>+A4h*+A6h6+A8h8 + - • • 

No.l3; K=0.0. A4=0. 53171x10"*. A6=-0.49306 XIO'^ 
A8=0. 12487 XIO-^ A10=0.0. A12=0.0 

No. 14; K=0.0. A4=0. 32913x10"*. A6=-0. 55594 xlO'^ 
A8=0. 15056 XlO-s, A10=0.0. A12=0.0 

[00381 immm2^ m5\t. *%bb^^ss^«x- m2hz^'t. 
M.\yyX(7^m2cr>mm\(r>)yyxm^mi:7v^L. ae. [0039] 
07. msti^ii-en. m<mm^. ^t^m^mw.. [^2] 

F„o=l:4.5-9. 3-12.5 

f=39. 30-104. 01-160. 05 

W=28. 1-11.5-7.6 

fB=9.3S-50.02-81.97 

ffi No. R d 

1 -31.543 1.50 1.74320 

2 51.477 4.39 1.48749 

3 -23.584 0.10 

4 32.049 2.81 1.48749 

5 -307.465 3.55-20.85-27.02 

6 -15.120 1.50 1.83481 

7 14.859 2.74 1.84666 



49.3 
70.2 

70.2 

42.7 
23.8 



(8) #^9-1 20 028 



8 




A 1 A 
0. 10 






9 


^1.309 


I. bO 


1.o4ddd 




i A 

10 




<i. Do 


1 ^LA11 1 


DU, / 


11 




A 1 A 

0. 10 






12 


01 A 








13 * 


-18.383 


1.00 








00 


16.38-5.51-2.30 






14 * 


-46.612 


2.03 


1.58547 


29.9 


15 


-26.197 


5.33 






16 


-13.550 


1.50 


1.80400 


46.6 


17 


60.033 


2.42 


1.80518 


25.4 


18 


-275.447 

















No.13; K=0.0. M=0. 49305 X 10" ^ A6=-0. 40046 XIO'^ 
A8=0. 10096 xlO-8. A10=0.0. A12=0.0 
No. 14; K=0.0. A4=0. 32289x10*4, A6=-0. 49356 XlO'^ 
A8=0. 14358 XIO*^ A10=0.0. A12=0.0 

[0040] imms ] ia9ji. im^m-mm&x- 7--:5^sr«3(c^-ro 

AUyXcolS3(:7)||JfefiajcOl^>'X1tdcEI$:^L. Hi [0 04 1] 

0 . 12 1 1 . HI 2(i>?-ixm. ^i^SBSISS. [S3 ] 



F„o=l:4. 5-9.0-12.5 










f=39.30-103.95-165.00 








W=28.1- 


-11.5-7.4 










fB=9.24-48. 32-82.80 










m No. 


R 




d 


Nd 




1 


-30.940 




1.50 


1.74320 


49.3 


2 


50.847 




4.31 


1.48749 


70.2 


3 


-23.293 




0.10 






4 


30.306 




2.89 


1.48749 


70.2 


5 


-324.945 


3. 


55-21.02-26.71 






6 


-15.058 




1.50 


1.83481 


42.7 


7 


14.343 




2.77 


1.84666 


23.8 


8 


93.709 




0.10 






9 


20.854 




2.60 


1.84666 


23.8 


10 


12.629 




2.58 


1.60311 


60.7 


11 


-34.566 




0.10 






12 


89.002 




2.70 


1.58913 


61.2 


13 * 


-18.497 




1.00 








00 


16.39-5.63-2.30 






14 * 


-49.283 




2.02 


1.58547 


29.9 


15 


-27.261 




5.03 






16 


-13.550 




1.50 


1.80400 


46.6 


17 


52.581 




2.50 


1.80518 


25.4 


18 


-374.546 





















No.13; K=0.0. A4=0. 50045 x 10" S A6=-0.53557 X10-^ 
A8=0.10787 XIO-^ A10=0.0. A12=0.0 

No. 14; K=0.0, A4=0. 35233x10"*, A6=-0. 29181 XIO"?. 
A8=0.97271 XIO-Q. A10=0.0. A12=0.0 



(9) 



[004 2] [IIS60II4] lai 3{i. *i%HJ«OBS:fSX 

Fno=1:4. 5-9.3-12.5 
f=39.3O-103. 98-155.02 
W=28.1-11.5-7.8 
fB=9. 56-53. 13-86. 38 



•r-^«:^4t: 
[0043] 
[«4 1 



m No. 


n 
K 


0 


M 




•< 
1 




O AA 


1 7^/!AA 


Dl. D 




74.090 


3.00 


1. 4i5r4y 


7A O 


3 


-20.097 


0.10 






4 


33.281 


3.76 


1.48749 


70.2 


5 


-105.921 


3.11-19.10-3.09 






6 


-15. %6 


1.50 


1.83481 


42.7 


7 


20.339 


2.30 


1.84666 


23.8 


8 


117.876 


0.10 






9 


22.771 


2.60 


1.84666 


23.8 


10 


14.683 


2.58 


1.56883 


56.3 


11 


-39.810 


0.10 






12 


88.891 


2.65 


1.58913 


61.2 


13 * 


-18.242 


1.00 








00 


18.21-5.57-2.30 






14 * 


-31.463 


4.00 


1.58547 


29.9 


15 


-20.701 


.4.04 






16 


-13.000 


2.00 


1.61800 


63.4 


17 


189. 593 









No.l3; K=0.a A4=0. 45197X10-*. A6=-0.68199 X10-\ 
A8=O.20809 XlO-«. A10=0.0. A12=0.0 

No. 14; K=0.0. A4=0. 32729x10"*. A6=-0. 33728 XIO'^ 
A8=0. 12831 XIO-^ A10=0.0. A12=0.0 

[0045] 
[SB] 



[0 044] [mmm5:\mini. ^^mcom^mx 

F„o=l:4.5-9.3-12.5 
f=39.30-104.00-155.02 
W=28.2-11.5-7.8 
fB=ll. 06-55.81-90. 45 



S No. 
1 

2 



R 

-25.252 
199.328 



d 

2.00 
3.68 



Nd 

1.76200 
1.51742 



40.1 
52.4 



3 -22.457 0.10 

4 34.401 3.69 1.48749 70.2 

5 -88.478 3.12-17.01-20.19 

6 -16.150 1.50 1.83481 42.7 

7 20.459 3.75 1.84666 23.8 



(10) 



#^9-1 2 0 028 



Q 
O 




U. lU 








io^ 




1 /liflAAA 


9^ ft 
^J>. o 


1 A 

lU 


1 >l AR£. 

14 . UDO 


^. Do 


1 . DDooJ) 


3D. 5 


11 


-42.ZD1 


A 1 A 
0. 10 






12 


99.714 


2.62 




CI o 

bl.Z 


13 * 


-18.566 


1.00 








oo 


17.65-5.39-2.30 






14 * 


-42.021 


2.32 


1.58547 


29.9 


15 


-21.663 


3.10 






16 


-13.000 


2.00 


1.61800 


63.4 


17 


81.676 

















No. 13; K=0.0. A4=0. 45130X10'*. A6=-0. 77045 XIO*?, 
A8=0. 14613 XIO-^ A10=0.0. A12=0.0 

No. 14; K=0.0. A4=0. 39120x10"*. A6=-0. 42549 XlO"?, 
A8=0. 13687 XIO-^ A10=0.0. A12=0.0 

[0046] immme ] 112 *%0jcoB^fgx r-^^^^etc^x-To 
-j>.uyxcome(7)mmm<Duyxm^m^yjkL. 02 [ 004 71 
2. 112 3. m2 4ii^ti^'ti. m^jk^m^. ^rsm [«6] 

Fno=1:4. 5-9.3-12.5 
f=39. 30-103. 99-155.00 



W=28.2-11.5-7.8 








fB=10. 99-56. 15-91. 00 






S No. 


R 


d 


Nd 




1 


-24.609 


2.00 


1.80100 


35.0 


2 


259.597 


3.61 


1.56732 


42.8 


3 


-22.348 


0.10 






4 


35.400 


3.69 


1.48749 


70.2 


5 


-91.937 


3.31-16.89-20.09 






6 


-16.232 


1.50 


1.83481 


42.7 


7 


19.900 


3.86 


1.84666 


23.8 


8 


121.900 


0.10 






9 


21.918 


2.60 


1.84666 


23.8 


10 


13.858 


2.58 


1.56883 


56.3 


11 


-42.285 


0.10 






12 


%.536 


2.63 


1.58913 


61.2 


13 * 


-18.711 


1.00 








00 


17.71-5.40-2.30 






14 * 


-38.445 


2.32 


1.58547 


29.9 


15 


-20.798 


3.17 






16 


-13.000 


2.00 


1.61800 


63.4 


17 


85.936 

















No. 13; K=0.0. A4=0. 44408X10-*. A6=-0. 91376 XIO'^ 

A8=0. 17896 XlO-8, A10=0.0. A12=0.0 
No. 14; K=0.0. A4=0. 37413 X 10" A6=-0. 76145 XIO"?, 
A8=0. 17857 xlO-«. A10=0.0. A12=0.0 
[0 048] llfifiCTl^:V>L6C0#^iS:(cm- [«71 



(11) 



mm¥9-l 20028 



12 3 

^ffr^(l) 4.65 4.65 4.80 

^^^(2) 1.94 2.04 2.21 

^ff^(3) 49.3 49.3 49.3 

^n-^W 20.9 20.9 20.9 

^f¥j^(5) -0.211 -0.228 -0.237 

^n-^(6) 4.40 4.50 4.65 

^f^^(7) 0.08 0.08 0.08 

^f*^(8) 9.67 10.09 10.69 
^f^^(9) O O O 
^(+^(10) o o o 

^ft^^ai) 6.71 7.01 7.43 
^f^^(12) O O O 

^ffS?(13) 1.74320 1.74320 1.74320 

^n^^iU) 0.25571 0.25571 0.25571 

^n-^(l5) -0.846 -0.803 -0.787 

^ft^{16) -0.3898 -0.3847 -0.3832 

^i^^in) - - - 
[004 9] mit^i^m^^xoiz^ mmmi^\'-^L^ 
mmi. ^f^^ (17) ^m<^^x<rm¥^ ( i ) 

^V^L (16) Srpfit, ^]?SPJ4^(-^L^fi?ij6{i. 
Sfei^:^ (12) im<i-^X(7)^t\r^i:mM.LX\>^?>, 

7tA^)^f+5e (17) iwiss-ri.iSiiA^»tt-tt^, mmm 

^f^^ (12) CKS-ri.|0:ffl*«#^£L5rv\ 
[00 50] 

itisjt&izv. &immiEi!)<S:»^uyxin^ztiji 

[01 ] ^^izxh-m^x-j^uyx(7)mi<^mm 

m^Dv-yxm&mxhi. 

[02 ] moJ^yX^coffl^l^iSBRiSStisft&^JRII 
mx'h^> 

[03 ] iai<0^:^X^iOtt»l§13^;S(8ESittift«.^lim 

[04 ] micouyxik<7)^MjSM&mzinfmim 

[05 ] :^^mizxh-M^x-jxuyx<7)m2</>ms. 
mcox^yxmmmxh^. 

[06] 



4 
4.51 
2.26 
51.5 
18.7 
-0.187 
3.90 
0.08 
9.24 
O 
O 
6.21 



5 
4.69 
2.46 
40.1 
12.3 
-0.230 
4.06 
0.09 
9.06 
O 
O 
6.29 



6 
4.69 
2.46 
35.0 
7.8 
-0.205 
4.05 
0.09 
9.11 

O 

O 

6.25 



1.73400 1.76200 1.80100 

0.24651 0.24458 0.23368 

-0.606 -0.642 -0.626 

-0.4063 -0.4109 -0.4130 

63.4 63.4 63.4 

[m7 ] m5cr,\^yx^er>'prim^smi,ziiif?>mKm 

[08] 05<7)^>'X^o;R^^SElStss^c*Jtt-s.a^JR^l 
mx'S>i>, 

[09] :^^mz X t iS^fgX- A U- yXff)^ 3 (nm& 

mcr>uyxm^xh^. 

[010] m9<7)uyxjkcmMj^smmiztiii-i.miR 
mmxs>^. 

[011] m9co]yyx^<o'Pfsm^miziinhmiR 

mmxhi>, 

[01 2] m9<^UyXJk(0MMj^MimztHfmU 
[01 3] :^WMI>zXtm^§X-AUyXeomA<7im 

mm(7)uyxm^mxh^. 
[01 4]. 01 3<73uyxmcr)mM}^Mmmz}ii-r^m 
immxh^. 

[01 5] 01 3</)uyxm<o'¥mm^smiztnfi,m 
immxhi. 

[01 61 01 3(ouyxm<D^m}^imm^ztn-fhm 

lRII0T-$)^, 

[017] *^H3ic X t m^mx-M. V yx<nw. 5 co» 
mm\^yxi^^W£r:iyh. 
[018] m\i<r>\^yx-^<m^sssmf.ziavth^ 

[01 9] 01 i<r>vyxik<r>^^m.mmziiVfhm 

[02 0] 01 i<r)\^yx^<n^m^iim^iiVfh^ 
vmmxhh, 

[02 1 ] it?.W?i\izXh-^!&X-J^vyx<rm(><rm 
im<nvyximmx'i>h, 

[02 2102 1 <nvyX%.<r)<m^Sem^^ziiVthm 



(12) 



!Wf^9-l 2 0028 



[02 3 } 02 1 OUVX^eOtt'lSI.II^SBffitCtJttS^ IRiaaT'ftS. 




isftft ess 



[04] 



- sc 



If • d 

f 



-0© 



— s 

- - M 



-0.5 0.5 -0.5 0.5 



H ' H 

-0.3 0.5 




I SA 

— SC 



2.0 X -0.5 0-5 



— i— C 01 



-0.5 0.5 



-0.5 0.5 



-I — " — ^ 



-2.0 2-0 X 



[05] 



[06] 




114.5 



SA 

SC 



ds d4 d6 da dio dia du di6 



-«.5 0.5 



1*4. 3 

/ f 



d» 

Q » 

c » 



— 5 

- - M 



-0.5 0.5 



-0.5 0.5 




-2.0 2.0 X 



(13) 



!^^9-l 2 0028 



[07] 



[08] 



■ SA 

SC 



1*9.3 



— dft 
— ctt 



-o.s o.s 



— s 



-0-5 0.5 




M 



— r-C W 



— s 

-- M 



-I- 
-0.5 0.5 

mm. 



-2.0 2.0 X 



CI29] [1210] 




m\ 1] 



[01 21 



' 8A 
■ SC 



-+- 



-0.5 0.9 



— c e 



•0.3 0-S 




; — SA 
I - - SC 



-a.o 2.0 r -q.5 0.5 



1*12 

1 



V-<J«L 

-c m 



— s 

- - N 



-O.S 0.5 



-0.5 O.S 



-2.0 2-0 X 



(14) 



!^^9-l 20028 



[IS13] 



[1114] 




da d« d6 da dto di2 di< di6 



SA 

sc 



— d» 

--Qg 
~C » 



-f- 

0.9 



-0.5 0.9 




3.0 2.0 X 



[01 5] 



imi 6] 



r 



SA 

-- SG 



-0.5 0.5 



r 
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